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Apparatus and method for programmable line interface 

Impedance matching 



BACKGROUND OF THE INVENTION 
1. Field of the Invention 

This invention relates generally to the field of network circuitry. More 
10 particularly, the invention relates to a more versatile line interface for connecting a 
receiver to various transport mediums (e.g., data lines) hosting transport protocols 
that have different impedance requirements. 
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Description of Related Art 



Various transport protocols are used to transport data across transport 
mediums. Transport protocols are defined by various industry specifications. For 
example, the Tl protocol (also called DSl) is specified by the American National 
Standards Institute (latest revision Tl. 403.00, 403.01, 403.02-1999). The El 
20 protocol (or E-1) is a European digital transmission format devised by the 

International Telecommunication Union (ITU-T) and is compliant with G703 (latest 
revision October, 1998). Similarly, the Jl protocol, used in Japan, is specified by 
the Telecommunication Technology Committee (latest revision JT-G703, April, 
1989). 
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When a connection is made to a transport medium hosting a particular 
transport protocol, the line interface, or connector, must have a substantially similar 
impedance to that specified by the transport protocol, otherwise electrical reflection 
will occur causing interference, as is well known. 

5 Figure 1 shows a prior art line interface for connecting a receiver to a 

transport medium (line 110). The Une 1 10 is connected to a tip input 140 and a ring 
input 142 of the receiver portion of transceiver 150 via a transformer 120. A resistor 
130 is used to provide an impedance for matching the impedance of line 110. For 
example, a Tl line according to the ANSI Tl specification has a nominal 

10 terminating impedance at the interface of 100 ohms. The Tl specification also 

specifies a retum loss with respect to 100 ohms over the frequency band from 100 
kHz to IMhz of at least 26 dB. 

The retum loss is determined by the equation: 

20 log 10 [(Zj + ZL)/Abs(Zx - ZJ], where Z^ is the impedance of the line 
15 interface, is the impedance of the line, and Abs is the absolute value function. It 
is clear that the closer Zj is to Zl, the higher the retum loss. If Z^ is not close 
enough to Zl, the retum loss requirement of the Tl specification will not be met. 
The term "substantially match" used herein denotes meeting the specification of the 
transport protocol. 



-2- 



In this prior art line interface, if the transceiver is subsequently connected to 
a transport medium that has a different impedance requirement, then the external 
resistor is physically replaced with a corresponding resistor. For example, a Jl line 
requires a nominal termination impedance of 110 ohms; an El line (coax line) 
requires a nominal termination impedance of 75 ohms; and an El line (twisted pair 
line) requires a nominal termination impedance of 120 ohms. In the prior art line 
interface, the external resistor would be switched to match the nominal termination 
impedance of the new transport medium and transport protocol. 



BRIEF DESCRIPTION OF THE DRAWINGS 



FIG. 1 shows a prior art line interface for connecting a receiver to a transport 
medium. 

5 FIG. 2 shows an exemplary line interface for a receiver having a 

programmable resistor to receive data across transport mediums having different 
impedance requirements. 

FIG. 3 shows a block diagram of one embodiment of an exemplary 
adjustable resistor circuit Ry in an IC receiver. 

10 FIG. 4 shows a flowchart showing an example of setting the effective 

termination resistance RT to a predetermined value. 

FIG* 5 shows one embodiment of resistor circuit block 310 that allows 
trimming of the resistance. 

FIG. 6 shows a flowchart of the process of trimming one of the resistor 
15 circuit blocks 310 and 320 of the adjustable resistance Ry. 
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DETAILED DESCRIPTION 



In the following description, for the purposes of explanation, numerous 
specific details are set forth in order to provide a thorough understanding of the 
5 present invention. It will be apparent, however, to one skilled in the art that the 
present invention may be practiced without some of these specific details. In other 
instances, well-known structures and devices are shown in block diagram form to 
avoid obscuring the underlying principles of the present invention. 

An Exemplary Line Interface 

10 Figure 2 shows an exemplary line interface for a receiver having a 

programmable resistor to receive data across transport mediums having different 
impedance requirements. For example, a transport medium such as line 210 may 
carry any of several different transport protocols such as those previously 
mentioned. In one case, line 210 may carry a transport protocol having an 

15 impedance requirement of 100 ohms. In another case, or at a different point in time, 
the line 210 may carry a transport protocol having an impedance requirement of 110 
ohms. Alternatively, the line 210 may have an impedance requirement of 120 ohms. 

A 1:1 transformer 220 and an external resistor 230 couple line 210 to a 
receiver portion of integrated chcuit (IC) transceiver 250 at receiver tip and ring 
20 inputs 240 and 242. The IC transceiver has an adjustable resistance Ry 260 that is 
electrically programmable. The combined effective resistance of both the extemal 
resistor 230 in parallel with the adjustable resistance Ry 260 is used to match the 
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impedance of the line 210. Because the IC transceiver 250 has an adjustable 
resistance Ry, the line interface 200 is able to match the impedances of line 210 for 
various transport protocols and transport mediums without the need to physically 
change the external resistor 230. 

5 The use of an adjustable resistance Ry 260 in the IC transceiver facilitates the 

process of switching from one transport medium to another since modification of the 
resistance can be done in software. Additionally, by keeping adjustable resistance 
Ry 260 relatively low compared to Rx, the majority of power dissipation will be in 
the external resistor Rx and not in the IC. 

10 Figure 3 shows a block diagram of one embodiment of an exemplary 

adjustable resistor circuit Ry 260 in an IC receiver 250. One resistor circuit block 
310 is enabled to provide a first IC resistance. Alternatively, the other resistor 
circuit block 320 is enabled to provide a second IC resistance. A register 330 is used 
to select whether either resistor circuit block 310 or 320 is enabled or disabled. This 

15 is done via transmission gates or other well-known means. 

In this embodiment, an effective termination resistance Rj comprises the 
internal IC resistance in parallel with the external resistance Rx. Thus, the effective 
termination resistance of the parallel resistors is 

Rx = RxRy/CRx+Ry)? where Rxis the external resistance, and Ry is the 
20 internal IC resistance. 



-6- 



If both resistor circuit blocks 310 and 320 are disabled, then Ry is an open 
circuit and the effective termination resistance is merely the external resistor Rx. 

In one embodiment, the external resistor Rx has a value of 121 ohms +/- 1%, 
and resistor circuit blocks 310 and 320 in parallel with Rx provide an effective 
5 termination resistance Rt of 100 ohms +/- 5% and 1 10 ohms +/- 5%, respectively. If 
both resistor blocks 310 and 320 are disabled, an effective termination resistance Rj 
of 120 ohms +/- 5% is provided. Of course, additional resistor blocks can be added 
and/or the resistor blocks could provide other effective termination resistance values 
such as 75 ohms (e.g., for an El coaxial cable). However, lower resistances 
10 dissipate more power in the receiver. One alternative for the line termination to 
accommodate 75 ohms +/- 5% is by inserting an extemal balun (transformer) 
between the line 210 and the transformer 230. The programmable resistor Ry and an 
extemal balun can be used in combination for providing a 75 ohms +/- 5% line 
termination. 

15 Figure 4 shows a flowchart showing an example of setting the effective 

termination resistance Rj to a predetermined value. Typically this procedure is done 
upon initialization when a new line 210 is attached to the transceiver. 

The flowchart starts at box 400 and proceeds to box 410 at which a write to 
register 330 is performed. The bit value written to register 330 determines whether 
20 to enable either resistor circuit 3 1 0 or 320 or neither circuit block based on the 
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desired Rj to match the new Une 210. Based on the value written to register 330, the 
adjustable resistor Ry's value is changed as shown in box 420. 

Figure 5 shows one embodiment of resistor circuit block 310 that allows 
trimming of the resistance. Trimming is a way of fine tuning the resistance value of 
5 the resistor circuit because the resistance provided by resistors on an IC may vary by 
up to around 20% due to variations in process, temperature, and voltage. In one 
embodiment, seven pairs of resistors are coupled in parallel with transmission gates 
M15, MIO, M5, 0, P5, PIO, and P15 between the resistor pairs as shown in Figure 5. 
A trim register (not shown) is used to enable or disable particular transmission gates. 

10 For example, various combinations of 3 -bit values written to the trim register can 
result in each of the resistor configurations shown in Table 1 (below). In this 
embodiment, the resistors are set up so that a nominal resistance Rynom is provided 
when transmission gates 0, P5, PIO and PI 5 are enabled, but transmission gates M5, 
MIO and Ml 5 are disabled. In this embodiment, if the nominal resistance Rynom 

1 5 differs from the resistance value desired, then a resistor is either enabled to lower 
Rynom or disabled to raise Rynom- 

For example, in this embodiment, the value ofR^^ is selected such that when 
it is enabled (by enabling gate M5), Rynom is reduced by 5%. Similarly, R^^^ is 
selected such that when it is enabled, Rynom is reduced by 10%; and R^^^ reduces 
20 Rynom by 1 5% when enabled. Additionally, Rp5 is selected such that when it is 
disabled, Rynom increases by 5%; Rp^o when disabled increases Rynom by 10%; and 
Rpi5 when disabled increases Rynom by 15%, Table 1 shows the various 
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configurations of transmission gates and the corresponding resistance of the 
adjustable resistor circuit as was just described. An 'X* in the table indicates the 
transmission gate is enabled. It should be noted that there is no IC resistor 
configuration that uses a single path of resistance between RTIP 240 and RRING 
5 242. This helps reduce electron migration which improves the hfetime of the IC 
resistors. 
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Table 1. 



Because the total current flowing through parallel resistors is the same as the 
10 current flowing through an equivalent resistor, the following equations 

I = V/Req = V/Rl + V/R2 + V/R3 + ... 

and Req = 1 / ( 1/Rl + 1/R2 + 1/R3 + ... ) 
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allow us to convert the various configurations of enabled resistors shown in Table 1 
into the following equations: 



l/( (l/2Ro) + (l/2Rp5) + (l/2Rp,o) + (l/2Rp,5) ) =R, 



-YNOM 



(EQ. 2) 



l/( (1/2ro) + (1/2Rp,o) + (1/2Rp.5) ) =1.05R 



-YNOM 



(EQ. 3) 



l/( (1/2Ro) + (l/2Rp5) + (l/2Rpi5) ) = 1.10 R, 



-YNOM 



(EQ.4) 



l/( (l/2Ro) + (l/2Rp5) + (l/2Rpio) ) =1.15R, 



-YNOM 



(EQ. 5) 



l/( (1/2 Rm5) + (l/2Ro) + (l/2Rp5) + (l/2Rp,o) + (l/2Rp,5) ) = .95 R^om (EQ. 6) 

l/( (1/2 Rmio) + (l/2Ro) + (l/2Rp5) + (l/2Rpio) + (l/2Rp,5) ) = .90 R^om (EQ. 7) 

l/( (1/2 R^.^) + (1/2Ro) + (l/2Rp5) + (l/2Rp,o) + (l/2Rpi3) ) = .85 R™ (EQ. 8) 

If Rq is chosen to be the smallest resistor in the resistor circuit and is used as 
a unit resistor, then R^s = kM5*Ro, Rmio = kM,o*Ro, Rmis = Ki5*K, Rps = kp5*Ro, Rpio = 
kpio*Ro, and Rp,5 = kpi5*Ro, where k^s, k^io, k^u, kpj, kpio, and kpij are unit resistor 
coefficients. Solving for equations 2-8 for the unit resistor coefficients yields the 
following approximations (rounded to nearest half integer): R^j = 14*Ro, Rmio = 
6.5*Ro, Rmi5 = 4*Ro Rp5 = 15*Ro Rpio = 8*R,, Rp,5 = 5.5*R«. 

As an example, for an effective termination resistance of 100 ohms, and 
external resistor R^ of 121 ohms: 



Rynom = (Rx*Rt)/(Rx-Rt) = (121*100)/ (121-100) = 576 ohms, and 

Rq = 396 ohms. 

For an effective termination resistance of 1 10 ohms, and external resistor Rx 
of 121 ohms: 

5 Rynom = (Rx * Rt) / (Rx'Rt) ^ (121*110) / (121-110) = 1210 ohms, and 

Rq =831 ohms. 

Note that for the actual implementation of the programmable integrated 
circxiit resistor, the unit resistor values are adjusted for the finite on-resistance of the 
transmission gates and for the rounding of the unit resistor coefficients. The resistor 
10 values may also be adjusted for contact and metal resistances. 

Figure 6 shows a flowchart showing the process of trimming one of the 
circuit blocks 310 or 320. In one embodiment, both resistor circuit blocks 310 and 
320 are trimmed identically since the resistance variation due to process is consistent 
across the IC. Thus, the same resistors would be enabled and disabled in each 
1 5 resistor circuit block. 

The flowchart starts at block 600 and proceeds to block 610 at which the IC 
resistance Ry is determined. This may be done using an IC tester or an ohm-meter. 
Once the value of the resistor circuit is determined, it may be modified in block 620 
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by enabling or disabling the appropriate resistor to decrease or increase the 
resistance. In one embodiment, only one resistor is enabled or disabled, and each of 
the resistors adds an increment or decrement of a predetermined percentage of the 
resistance. For example, the resistance can be increased or decreased by 5%, 10%, 
5 or 15%. 

After the resistance has been trimmed to the desired value, further trimming 
of the resistance value Ry may optionally be disabled (block 630). This may be 
done by a variety of different methods including blov^ing a fuse on the IC. 
Subsequently, a resistor circuit block could be enabled or disabled but the resistance 
10 value of the resistor circuit block could no longer be trimmed. 

Thus, an apparatus and method for a programmable line interface for 
impedance matching is described. Throughout the foregoing description, for the 
purposes of explanation, numerous specific details were set forth in order to provide 
a thorough understanding of the invention. It will be apparent, however, to one 

15 skilled in the art that the invention may be practiced without some of these specific 
details. For example, the progranmiable resistance could be accomplished by 
resistors in series as well as in parallel; and the IC may have multiple independent 
receivers and/or transceivers, each capable of coupling to line interfaces with 
different effective termination resistances. Accordingly, the scope and spirit of the 

20 invention should be judged in terms of the claims that follow. 
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CLAIMS 

WHAT IS CLAIMED IS: 



1 LA line interface for coupling to a first transport medium, the line interface 

2 comprising: 

3 an integrated circuit comprising a programmable resistor; and 

4 an external resistor coupled in parallel with the programmable resistor to provide 

5 a first effective impedance to substantially match an impedance of the first transport 

6 medium. 



1 2. The line interface of claim 1 , wherein the programmable resistor and the 

2 extemal resistor are coupled to provide a second effective impedance to substantially 

3 match an impedance of a second transport medium, wherein the impedance of the first 

4 transport medium is different fi*om the impedance of the second transport medium. 



1 3. The line interface of claim 2, wherein the impedance of the second transport 

2 medium substantially matches 75 ohms, 100 ohms or 1 10 ohms. 

1 4, The line interface of claim 2, wherein the first transport medium is a Tl line 

2 and the second transport medium is a Jl line. 

1 5. The line interface of claim 2, wherein the first transport medium is a Tl line 

2 and the second transport medium is a El line. 
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1 6. The line interface of claim 1, wherein the programmable resistor and external 

2 resistor are coupled to provide a second impedance to substantially match an impedance 

3 of a second transport medium responsive to a write to a register of the integrated circuit. 

1 7. The line interface of claim 1, wherein the impedance of the first transport 

2 medium substantially matches 75 ohms, 100 ohms or 1 10 ohms. 

1 8. The hne interface of claim 1, wherein the programmable resistor can be 

2 disabled, and wherein the extemal resistor substantially matches 120 ohms. 

1 9. The hne interface of claim 1 , wherein the integrated circuit comprises a 

2 second programmable resistor to couple to a secondary transport medium. 

1 10. The hne interface of claim 9, wherein the first transport medium has a first 

2 impedance and the secondary transport medium has a second impedance, and wherein the 

3 first impedance is different from the second impedance. 

1 11. An integrated circuit comprising: 

2 a receiver to receive a signal fi-om a transport medium, the receiver having a ring 

3 input and a tip input; and 

4 a programmable resistor to provide a resistance between the ring input and the tip 

5 input, the resistance being electronically programmable. 

1 12. The integrated circuit of claim 1 1 further comprising: 

2 a register coupled to the programmable resistor, wherein the resistance is 

3 electronically programmed by writing to the register. 
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1 13. The integrated circuit of claim 12, wherein the programmable resistor is 

2 comprised of a plurality of parallel resistors, and wherein a portion of the plurality of 

3 parallel resistors is enabled via a value written to the register. 

1 14. The integrated circuit of claim 12, wherein the programmable resistor is 

2 comprised of a plurality of resistors and transmission gates coupled to the plurality of 

3 resistors, and wherein the transmission gates are controlled by writing to the register. 

1 1 5 . A method of tuning a resistance of an integrated circuit (IC) comprising: 

2 determining the resistance of the IC corresponding to a first configuration of 

3 parallel resistors, wherein a portion of the parallel resistors are enabled; 

4 modifying the resistance of the IC by creating a second configuration of parallel 

5 resistors, wherein a different portion of the parallel resistors are enabled. 

1 16. The method of claim 1 5 wherein the modifying the resistance is performed by 

2 writing to a register on the IC. 

1 17. The method of claim 15 further comprising: 

2 permanently disabling a subsequent modification of the second configuration of 

3 parallel resistors. 

1 18. The method of claim 1 7 further comprising: 

2 controlling the entire second configuration of parallel resistors to be enabled and 

3 disabled. 

1 19. The method of claim 17, wherein permanently disabling of a subsequent 

2 modification is achieved by blowing a fuse on the IC. 
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1 20. The method of claim 15, wherein modifying the resistance of the IC is 

2 performed by enabling a resistor of the parallel resistors to reduce the resistance of the IC 

3 by a predetermined percentage. 

1 21. The method of claim 15, wherein modifying the resistance of the IC is 

2 performed by disabhng a resistor of the parallel resistors to increase the resistance of the 

3 IC by a predetermined percentage. 

1 22. In a line interface having a progranmiable resistor, a method of matching an 

2 impedance of a transport medium comprising: 

3 writing to a register that controls the progranmiable resistor; and 

4 changing the programmable resistor to provide an effective impedance 

5 substantially matching the impedance of the transport medium responsive to writing to 

6 the register. 

1 23. The method of claim 22 wherein changing the programmable resistor is 

2 accomplished by disabhng the programmable resistor. 

1 24. The method of claim 22 further comprising: 

2 coupling the line interface to the transport medium. 

1 25. The method of claim 24, wherein the transport medixim supports a Tl, Jl, or 

2 El transport protocol. 

1 26. The method of claim 22 wherein the programmable resistor is changed to 

2 provide the effective impedance of 75 ohms, 100 ohms, 1 10 ohms, or 120 ohms. 
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ABSTRACT OF THE DISCLOSURE 



A line interface capable of connecting to a variety of transport mediums, 
each having a different impedance. The line interface comprises a programmable 
resistor. The programmable resistor along with an external resistor provide a range 
of resistor values which are used to substantially match the impedance requirements 
of the various transport mediums. 
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M. deGuzman, Reg. No. 41,702; Stephen M. De Klerk, Reg. No. P46,503; Michael Anthony DeSanctis, 
Reg. No. 39,957; Daniel M. De Vos, Reg. No. 37,813; Robert Andrew Diehl, Reg. No. 40,992; Sanjeet 
Dutta, Reg. No. P46,145; Matthew C. Fagan, Reg. No. 37,542; Tarek N. Fahmi, Reg. No. 41,402; George 
Fountain, Reg. No. 37,374; Paramita Ghosh, Reg. No. 42,806; James Y. Go, Reg. No. 40,621 ; Libby N. 
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42,731 ; Eric T. King, Reg. No. 44,188; Erica W. Kuo, Reg. No. 42,775; George Brian Leavell, Reg. No. 
45,436; Kurt P. Leyendecker, Reg. No. 42,799; Gordon R. LIndeen III, Reg. No. 33,192; Jan Carol Little, 
Reg. No. 41,181; Joseph Lutz, Reg. No. 43,765; Michael J. Mallie, Reg. No. 36,591; Andre L. Marais, 
under 37 C.F.R. § 10.9(b); Paul A. Mendonsa, Reg. No. 42,879; Clive D. Menezes, Reg. No. 45,493; 
Chun M. Ng, Reg. No. 36,878; Thien T, Nguyen, Reg. No. 43,835; Thinh V. Nguyen, Reg. No. 42,034; 
Dennis A. Nicholls, Reg. No. 42,036; Daniel E. Ovanezian, Reg. No. 41,236; Kenneth B. Paley, Reg. No. 
38,989; Marina Portnova, Reg. No. P45,750; William F. Ryann, Reg. 44,313; James H. Salter, Reg. No. 
35,668; William W. Schaal, Reg. No. 39,018; James C. Scheller, Reg. No. 31,195; Jeffrey Sam Smith, 
Reg. No. 39,377; Maria McCormack Sobrino, Reg. No. 31,639; Stanley W. Sokoloff, Reg. No. 25,128; 
Judith A. Szepesi, Reg. No. 39,393; Vincent P. Tassinari, Reg. No. 42,179; Edwin H. Taylor, Reg. No. 
25,129; John F. Travis, Reg. No. 43,203; Joseph A. Twarowski, Reg. No. 42,191; Tom Van Zandt, Reg. 
No. 43,219; Lester J. Vincent, Reg. No. 31,460; Glenn E. Von Tersch, Reg. No. 41,364; John 
Patrick Ward, Reg. No. 40,216; Mark L. Watson, Reg. No. P46,322; Thomas C. Webster, Reg. No. 
P46,154; Steven D. Yates, Reg. No. 42,242; and Norman Zafman, Reg. No. 26,250; my patent attorneys, 
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Los Angeles, California 90025, telephone (310) 207-3800, and Alan K. Aldous, Reg. No. 31,905; Edward 
R. Brake, Reg. No. 37,784; Ben Burge, Reg. No. 42,372; Jeffrey S. Draeger, Reg. No. 41 ,000; Cynthia 
Thomas Faatz, Reg No. 39,973; John N. Greaves, Reg. No. 40,362; Seth Z. Kalson, Reg. No. 40,670; 
David J. Kaplan, Reg. No. 41 ,105; Peter Lam, Reg. No. 44,855; Charles A. Mirho, Reg, No. 41 ,199; Leo 
V. Novakoski, Reg. No. 37,198; Thomas C. Reynolds, Reg. No. 32,488; Kenneth M. Seddon, Reg. No. 
43,105; Mark Seeiey, Reg. No. 32,299; Steven P. Skabrat, Reg. No. 36,279; Howard A. Skaist, Reg. No. 
36,008; Gene L Su, Reg. No. 45,140; Calvin E. Wells, Reg. No. P43,256, Raymond J. Werner, Reg. No. 
34,752; Robert G. Winkle, Reg. No. 37,474; and Charles K. Young, Reg. No. 39,435; my patent attorneys, 
of INTEL CORPORATION; and James R. Thein, Reg. No. 31,710, my patent attorney with full power of 
substitution and revocation, to prosecute this application and to transact all business in the Patent and 
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APPENDIX B 



Title 37, Code of Federal Regulations, Section 1 .56 
Duty to Disclose Infornnation Material to Patentability 

(a) A patent by its very nature is affected witli a public interest. The public interest is best served, 
and the most effective patent examination occurs when, at the time an application is being examined, the 
Office is aware of and evaluates the teachings of all information material to patentability. Each individual 
associated with the filing and prosecution of a patent application has a duty of candor and good faith in 
dealing with the Office, which includes a duty to disclose to the Office all information known to that individual 
to be material to patentability as defined in this section. The duty to disclosure information exists with respect 
to each pending claim until the claim is cancelled or withdrawn from consideration, or the application becomes 
abandoned, information material to the patentability of a claim that is cancelled or withdrawn from 
consideration need not be submitted if the information is not material to the patentability of any claim 
remaining under consideration in the application. There is no duty to submit information which is not material 
to the patentability of any existing claim. The duty to disclosure all information known to be material to 
patentability is deemed to be satisfied if all information known to be material to patentability of any claim 
issued in a patent was cited by the Office or submitted to the Office in the manner prescribed by §§1 .97(b)-(d) 
and 1 .98. However, no patent will be granted on an application in connection with which fraud on the Office 
was practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct. 
The Office encourages applicants to carefully examine: 

(1) Prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) The closest information over which individuals associated with the filing or prosecution of a 
patent application believe any pending claim patentably defines, to make sure that any material information 
contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to 
information already of record or being made or record in the application, and 

(1) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a claim is 
unpatentable under the preponderance of evidence, burden-of-proof standard, giving each term in the claim 
its broadest reasonable construction consistent with the specification, and before any consideration is given to 
evidence which may be submitted in an attempt to establish a contrary conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the 
meaning of this section are: 

(1 ) Each inventor named in the application; 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the 
application and who is associated with the inventor, with the assignee or with anyone to whom there is an 
obligation to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by 
disclosing information to the attorney, agent, or inventor. 



INTEL CORPORATION 

Rev. 06/27/00 (D3 INTEL) 



-5- 



